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候选基因。利用 RNA 干扰技术，在 L929 细胞中基因沉默候选基因并通过流式





















According to morphology distinct, cell death can be subdivided into two forms: 
apoptosis and necrosis. Necrosis is a form of traumatic cell death that occurs under a 
variety of physiological or pathological conditions. According to some reports, 
necrosis also is mediated by some programs or mechanisms, and this is a kind of 
regular cell death. 
According to recent research, receptor-interacting protein 3(RIP3) is an energy 
metabolism regulator that switches TNF-induced cell death from apoptosis to necrosis. 
Meanwhile, it is required for TNF-induced necrosis in cells such as L929 and MEF, 
and it is also required for z-VAD induced necrosis in mice enterocoelia macrophage. 
Therefore, RIP3 is a key kinase in cell death signaling pathway. However, the 
research about function of RIP3 is still on the exploratory stage, there are many 
problems to be solved, such as RIP3’s downstream substrates and the molecular 
mechanism afterward. 
In the early work, we used mass spectrometry to analyze TNF-induced wild type 
L929 cell lines and RIP3-knock-down L929 cell lines to screen RIP3’s interacting 
protein, and found that some proteins’ phosphorylation level was increased in wild 
type cell lines in contrast to RIP3-knock-down cell lines. 
In this thesis, we try to use biochemical and cell-based technologies to confirm 
proteins suspected to interact with RIP3 in regulating necrosis. We chose 18 candidate 
genes based on MS results and relevant reports. In our research, we have primarily 
found that 7 genes’ shRNA may affect L929 necrosis. Our research provides 
inspiration for further study on RIP3 downstream substrates and the necrotic 
mechanism afterward, and it also gives us further insight into cause of relevant 
diseases. 
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图 1  凋亡细胞和坏死细胞形态学上的不同过程 
Fig. 1  The different morphology between apoptotic and necrotic cells 






属于 caspase 依赖型和（或）细胞色素 c 释放型的细胞死亡方式都归结为细胞坏
死。这种细胞坏死是一种被机体细胞某些内在机制所调控的、有规律的细胞死
亡形式。一个研究得最多的关于 caspase 非依赖性细胞死亡的例子就是小鼠成
纤维细胞 L929 在肿瘤坏死因子（tumor necrosis factor，TNF）诱导下的细胞坏
死模型。 
1.1.3  细胞坏死研究中的科学问题 
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能诱导人乳腺癌细胞 MCF-7、横纹肌肉瘤细胞 KYM-1 和杂交瘤衍生细胞 PC60
等肿瘤细胞凋亡，但是 TNF 诱导的小鼠成纤维细胞 L929 和鼠纤维肉瘤细胞
WEHI-164 的死亡却是细胞坏死[2, 3]。为什么会存在这种差异呢？目前人们只知
道，TNF 诱导的这些细胞凋亡和细胞坏死都是由 TNF 受体 1（TNF receptor 1，
TNF-R1）与配体结合后引发的，而且 TNF 诱导的细胞凋亡需要 caspase 的参与




1.1.3.2  细胞凋亡与细胞坏死之间的联系 








了细胞凋亡的存在[8, 9]。过量表达抗凋亡蛋白 Bcl-2 能抑制多种细胞坏死，如钾
盐镁矾（kainate）诱导的神经元细胞坏死[10]、缺氧导致的细胞坏死等[11]。Bcl-2
家族成员在 caspase 非依赖的细胞死亡中作用的另一个例子是，过量表达促凋
亡蛋白 BNIP3（Bcl-2/adenovirus E1B 19 kD-interacting protein 3）能诱导一种
caspase 非依赖的细胞坏死[12]。 
1.1.3.3  线粒体在细胞凋亡与细胞坏死中的作用 
无论是细胞凋亡还是细胞坏死，线粒体在介导细胞死亡过程中都发挥了非
常重要的作用。上文已提到，细胞凋亡信号通路中存在着线粒体依赖型途径，
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